A comparative study of BioAggregate and ProRoot MTA on adhesion, migration, and attachment of human dental pulp cells.
The aim of the present study was to evaluate the effects of a novel bioceramic nanoparticular cement, BioAggregate (Innovative Bioceramix, Vancouver, BC, Canada), on the adhesion, migration, and attachment of human dental pulp cells (HDPCs) and to compare its performance with that of ProRoot mineral trioxide aggregate (MTA) (Dentsply, Tulsa, OK). Primary cultured HDPCs were treated with various dilutions of BioAggregate and MTA extracts to assess the cell viability using the Cell Counting Kit-8 (Dojindo, Kumamoto, Japan). Cell adhesion assay was performed using type I collagen-coated plates. An in vitro scratch wound healing model was used to determine cell migration. Focal adhesion formation and cytoskeleton organization were further examined by double immunofluorescence labeling for vinculin and fibrous actin. To assess cell attachment, HDPCs were directly seeded onto the material surfaces and observed by scanning electron microscopy. HDPCs exposed to BioAggregate extracts showed the highest viabilities at all extract concentrations at 24 and 48 hours, whereas cells exposed to original MTA extracts displayed suppressed viabilities at 72 hours compared with the control. Treatment with BioAggregate extracts enhanced cellular adhesion and migration of HDPCs in a concentration-dependent manner, which was superior to the effects induced by MTA extracts. Immunofluorescence staining indicated that both BioAggregate and MTA optimized focal adhesion formation and stress fiber assembly. Furthermore, scanning electron microscopic analysis revealed that HDPCs attached onto BioAggregate were more flattened and exhibited better spreading than cells on MTA. BioAggregate is able to promote cellular adhesion, migration, and attachment of HDPCs, indicating its excellent cytocompatibility. Therefore, BioAggregate appears to be a possible alternative to MTA for pulp capping.